INTRODUCTION
At the United Nations Conference on Environment and Development in 1992, world leaders and environmentalists, from Maurice Strong to Fidel Castro, roused the world with optimism for a future for the planet based on universal principles of sustainability and environmental rights. Tackling the major issues of global environmental change was one of the key actions in implementing sustainable development. But the rhetoric of UNCED 1 was almost exclusively dominated, we would argue, by the belief that these socalled global environmental problems are in some way`solvable' through globally co-ordinated action. Almost a decade later, global environmental problems remain as intransigent as ever, but the managerial language continues to dominate debates about progress. In this article we dissect some of the key components of the debates as they have been played out in policy and practice. We argue that environmental change at the local level is largely illegible through the lenses either of the dominant managerial discourse or of the populist alternatives that we identify. Attempts to standardize ideas and ways of constructing reality have been observed both in policy domains and in the role of the state in modernization and development (Scott, 1998) . Our notion of illegibility of local level adaptation resonates with those of Scott (1998) on deliberate ordering of the process of development to enhance`legibility'. We undertake this analysis by examining four major environmental issues: deforestation, desertification, biodiversity utilization and climate change. The analysis is framed within the general approach of political ecology (Blaikie and Brookfield, 1987; Bryant and Bailey, 1997; Peet and Watts, 1996; Stott and Sullivan, 2000) by linking the underlying discourses of environmental change to policies and institutions engaged in implementing environment and development. Peet and Watts (1996) , in reviewing the frontiers of political ecology, argue that discursive approaches to the analysis of environment and development are central to this emerging discipline. This area of political ecology includes research on the sociology of science and knowledge, on the history of institutions and policy on environment and development and, most importantly, on the globalization of environmental discourses in relation to`new languages and institutional relations of global environmental governance and management ' (ibid.: 11) . Likewise, to Stott and Sullivan (2000: 2) , political ecology is`a concern with tracing the genealogy of narratives concerning``the environment'', with identifying power relationships supported by such narratives, and with asserting the consequences of hegemony over, and within, these narratives for economic and social development, and particularly for constraining possibilities for self-determination'.
A key issue within political ecology is the exploration of multi-level connections between global and local phenomena, not only in environmental functions but also in decision-making and hierarchies of power. The sections which follow articulate the global and international discourses surrounding global environmental change and the multi-levelled actions and interactions linking these to the examples of locally experienced environ-mental change. We argue that since global discourses are often based on shared myths and blueprints of the world, the political prescriptions flowing from them are often inappropriate for local realities. The connections at multiple levels come through the actions and practices of government agents, individuals and civil society, and the alliances formed between them. In this article we define discourses as knowledge regimes and explore the impacts of policies which are derived from these. In adopting this approach we recognize that there is an emerging debate concerning the complex evolution and interactions between knowledge and policy (see, for example, Keeley and Scoones, 2000; Robbins, 2000) .
The four issues we examine Ð deforestation, desertification, biodiversity utilization and climate change Ð are central to current debates in the area of environment and development at all scales. It is important to note that the four issues are linked Ð in terms of the biophysical processes underlying them; in terms of the environments where these changes are observed; and in terms of the institutions which have interests or which seek to manage and appropriate resources associated with them. The next section outlines discourse analysis as the methodological framework for our analysis. We then introduce the main discourses identified in each of the four areas. These descriptions outline the narratives, narrative structure and interventions and policies associated with the discourses concerning the four issues. We then examine the similarities and differences between the discourses, the linkages between them and the implications of the main discourses for environment and development policy.
DISCOURSE ANALYSIS CONCERNING ENVIRONMENT AND DEVELOPMENT
We broadly define discourse as a shared meaning of a phenomenon. This phenomenon may be small or large, and the understanding of it may be shared by a small or large group of people on a local, national, international or global level. The actors adhering to the discourse participate in various degrees to its production, reproduction and transformation through written and oral statements.
2 In this article, we focus on major global discourses concerning the four global environmental issues. In the environmental arena, discourse analyses and related approaches have been used to characterize 2. Discourse analysis is an example of constructionist approaches to the study of the social world which focus not directly on a specific phenomenon itself, but rather on claims concerning this phenomenon, claims-makers and the claims-making process (Best, 1989; Hannigan, 1995) . Michel Foucault's historical examination of social phenomena, such as sexuality, imprisonment and punishment, and government (Foucault, 1979 (Foucault, , 1984 (Foucault, , 1991 , represent classics in discourse analysis. Roots can also be traced back to early analyses of ideology and rhetoric as well as later contributions in the sociology of science, language philosophy and the post-positivist interpretative tradition (Hajer, 1995: 43) .
pervading and received wisdoms (Leach and Mearns, 1996) , the evolution of environmental crises and their social construction (Roe, 1991 (Roe, , 1995 (Roe, , 1999 . Other examples here are in areas such as the science surrounding ozone layer depletion (Litfin, 1994) and acid rain (Hajer, 1995) . At a more general level, Dryzek (1997) draws a distinction between main discourses countering the prior`modern' hegemonic discourse of industrialism. Related to these, O'Riordan (1983) draws out the philosophical underpinnings of ecocentrism and technocentric views of the physical world to explain science, public policy and action in resource use and environmental protection.
3
In the 1990s the discourses of global environmental change moved to the centre ground of environmental debates, leading to global-scale solutions for what are perceived to be significant environmental problems. It has been argued that this is, in part, a result of scientific advance in detecting global environmental change phenomena such as climate change, and the rise of global-scale scientific endeavours (Shackley and Wynne, 1995) . Other motivations may simply be associated with economic and cultural globalization. Taylor and Buttel (1992) and Goldman (1998) question this hegemony of global environmental change. Goldman argues that the science contributing to this debate is simply another facet of a new dominant paradigm where commons management is a panacea and antidote to all threats. Further, he argues that the emerging global commons paradigm is driven by interests that seek to colonize and extract from global commons that were previously only locally controlled.
Discourse analysis`has come to mean many different things in as many different places' (Hajer, 1995: 43) . In this article we consider the following three elements to represent the main aspects of discourse analyses: analysis of regularities in expressions to identify discourses; analysis of the actors producing, reproducing and transforming discourses; and social impacts and policy outcomes of discourses. The discursive formations in the environmental issues covered in this article all focus to some extent on the rural poor in developing countries. The analysis deliberates on the social implications of the discourses for this broad group. In describing the discourses, we present data concerning all three elements outlined above, but we particularly focus on identifying the main characteristics of the discourses and their social impacts and outcomes. In order to focus on our comparative analysis of the features of the discourses within the four issues, the scope of this article is limited to how the various discourses evolve and interact on multiple scales rather than analysing directly the complex relationship between discourse and policy formulation.
3. A further set of analyses comes from critiques of the processes of social and economic development. Analysis of the discourses in development policies have been undertaken, for example, by Ferguson (1990) and Grillo and Stirratt (1997) , and on the interaction of knowledge with policy at the environment±development nexus (Leach and Mearns, 1996; Peet and Watts, 1996) . 684 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad A discourse contains a corpus of expressions in which we can find homogeneity in message as well as in expressive means. 4 Homogeneity in message implies that the expressions share a certain knowledge and perception of the phenomenon in question, and there may also be shared beliefs concerning causes of problems and appropriate responses. The homogeneity in message constitutes the characteristics of a discourse as a truth system. Our analysis in the following sections addresses how perceptions and concerns for the environment are expressed and how external interventions are perceived. The term expressive means refers to the ways the message of a discourse is communicated. Within discourse analysis, expressive means have been analysed in terms of narratives (Petersen, 1997) , story-lines (Hajer, 1995) and metaphors, and other rhetorical devices (Dryzek, 1997) . Here we concentrate the presentation and analysis on narratives, of which two aspects are important.
First, a narrative is a story with a chronological order (beginning, middle and end). Roe, for example, defines the concept of`development narrative' in which chronology is emphasized (Roe, 1991 (Roe, , 1995 . Roe draws attention to political implications of development narratives, such as the appeal of thè tragedy of the commons' to privatization and livestock controls. He stresses that a development narrative is not necessarily displaced by negative findings that seems to refute it. Roe therefore proposes to create`counternarratives' that tell a better story. He further proposes that, when appropriate, researchers should`denarrativise' by insisting that`there is no story to tell until the facts are in' (Roe, 1991 (Roe, , 1995 (Roe, , 1999 .
Second, a narrative constitutes a particular structure with respect to an involved`cast' of actors. This aspect is derived from narratology and social semiotics in which patterns of casts and other features in expressions have been used to analyse social phenomena as diverse as fairy-tales and MTV (Berger, 1997; Petersen, 1997) . Our analysis is limited to exploring whether the narratives of our selected discourses reflect patterns concerning the involvement of the archetypes heroes, villains and victims.
5
A discourse may be labelled hegemonic if it dominates thinking and is translated into institutional arrangements. A weaker form of hegemony might be labelled discursive domination (Hajer, 1995: 60±61) . As Thompson and Rayner (1998) argue, plurality in discourses can be difficult to discern at particular times because all voices are forced to use the vocabulary of the dominant discourse. In the analysis here, we attempt to define dominating and challenging or alternative discourses in each of the four areas. This methodological framework is applied in the following sections. The voluminous policy and popular debates on global environmental change 4. The analytic framework for discourse analysis applied here is described in more depth in Svarstad (forthcoming). 5. Such archetypes may also be reflected in statements of the discourses that are not expressed in complete narratives.
necessitate a partial and selective account of the major discourses, their narratives and social outcomes. First we outline each of the policy areas and identify the dominant and alternative discourses within them, before seeking parallels and wider lessons.
Deforestation
The issue of deforestation became a touchstone for environmental activism and the development of thinking on global environmental change as it emerged as a global environmental issue during the 1980s. In the late 1970s and early 1980s, for example, Myers highlighted the impacts of large-scale and rapid deforestation in tropical forests (Myers, 1979) , particularly on the loss of species (Myers, 1984) . During the next decade, observed high rates of forest conversion were linked to loss of biodiversity, climate change and to other aspects of environmental degradation such as soil erosion, floods and water availability. Discourses on deforestation have strong linkages with those on biodiversity loss, climate change and desertification, not only in terms of parallels in their rise and rhetoric, but also in linking the outcomes of the physical and environmental processes. Deforestation since that time has been presented as a global`problem' Ð attention in the North has often focused on the destruction of tropical rainforests, with Amazonia, the Congo basin and South East Asia being identified as three key areas where change is especially widespread and rapid. In the 1990s the focus has been broadened and northern temperate forests are included in classifications of Frontier Forests' . Attributing cause of forest loss is a key feature of the discourses on deforestation. The burgeoning literature on forest cover change identifies a range of agents and causes of deforestation (Angelsen and Kaimowitz, 1999; Brown and Pearce, 1994) including population increases, migration, land tenure, forest products trade, infrastructure development and government policies including subsidies. These agents and causes, it is argued, are regionally differentiated (Bawa and Dayanandan, 1997) and often act in combination (Allen and Barnes, 1985) . Various conceptual models have sought to elucidate causal links (for example, Bilsborrow and Geores, 1994; Bromley, 1998; Palo, 1994) . In Africa, small-scale subsistence farming is generally identified as the most important cause of deforestation (Kaoneka, 1998) , though this is regarded as being fuelled by rapid population growth and poverty. The activities of logging companies and smallholders and migrant farmers have been identified as among the causal factors.
Two distinct deforestation discourses are discernible. The first Ð and the dominant Ð discourse views slash and burn farmers as the main cause of the destruction of vast tracts of forest. Myers (1994) , for example, speaks of shifted cultivators'. This perspective links poverty, environmental degradation, government and market failures and environmental security to changes 686 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad in forest cover. It sees deforestation as a global environmental problem and uses a range of crisis narratives to propel global (read Northern) action to stem deforestation and the environmental catastrophe associated with it. This is a neo-Malthusian and managerial discourse, as it portrays a spiral of over-population and consumption as inevitably leading to forest cover loss and hence to global environmental crisis. A second, populist discourse accepts deforestation as a serious environmental problem but views the causes differently. It presents small farmers and land managers not as the active agents of change but rather as victims, driven, through no choice of their own, to destructive practices (Colchester and Lohmann, 1993; Marglin and Marglin, 1990) . The real culprits are logging companies and the trans-national interests that finance and fuel their operations. Consumption in the North drives the trade in tropical timber and the exploitation of tropical forests. Local actors and particularly indigenous forest dwellers are forced to abandon their environmentally benigǹ traditional' land use practices and are displaced by logging companies, cattle ranchers and cash crop plantation operators who push aside these disempowered forest users as they convert the rich`pristine' forest to feed their greed. The narrative associated with this discourse presents this process as vicious and violent, often involving the massacre and`ethnic cleansing' of indigenous people. The populist discourse thus presents indigenous people as heroes, and timber companies and ranchers as villains (see Brown and Rosendo, 2000; Conklin and Graham, 1995) .
Both of these deforestation discourses have powerful narratives and metaphors associated with them. Pictures of smoking remnants of forest are juxtaposed with aerial shots of dense canopies shrouded in cloud and colourfully painted indigenous people at one with nature. They both embody particular myths of nature, with notions of climax forest, stability, fragility of forest ecosystems justifying the need for concerted action and the supporting crisis narratives of irreversible change and system-wide destruction. Tropical forests are portrayed as the`lungs of the world' in terms of their contribution to the global carbon cycle.
Examination of the outcomes of policy and practice based on the different discourses (the implementation of practice bound up with the knowledge regimes) expose their shortcomings. A case study of forest conversion processes in Cameroon, for example, reported in Brown and Ekoko (2001) and Brown and Lapuyade (2001) , examines actors and interactions in three villages in humid forest areas. This study elucidates the micro-scale experiences and interactions concerning local actors and deforestation. The research runs counter to the simplified picture of change presented by both the neo-Malthusian and the populist discourses. Current estimates place deforestation rates in Cameroon at approximately 1300 km 2 per year (or 0.6 per cent of total forest area per year) between 1990 and 1995, with the major causes cited as population growth and shifting cultivation (World Bank, 1999) . But these estimates mask a complex political economy of winners and losers. A range of impacts result from the interactions and presence of logging companies in forest areas in Cameroon. The presence of greater numbers of migrants, for example, provides markets for local produce as recorded in each of the villages, at least on a temporary basis. Fieldwork in central Cameroon demonstrates that whilst villagers in central Cameroon fondly remembered the early days of logging as boom years, the present situation after two decades of logging activity means there are fewer benefits for local people, and increasing resentment (Brown and Ekoko, 2001) . A myriad of informal contacts between different actors determines the overall architecture of social and economic relations associated with forest resource use. For example, an international logging company was active in central Cameroon between 1975 and 1985 and was almost unanimously considered to have brought some benefits in terms of social development. The perceptions of householders were that the majority of the company's employees were from the village, and that the local economy was`booming' (Brown and Lapuyade, 2001) .
Logging clearly impacts on land use and resource management practices of local actors. Roads provide access and a means of`bringing the market closer'; enhanced access to forest for agriculture; and increased migration. These factors are, of course, inextricably linked themselves. However, these impacts are socially differentiated between villagers according to gender and age (Brown and Lapuyade, 2001) . It also appears that the presence of logging companies in the humid forest zone in Cameroon has contributed to more general changes in the way local people perceive and relate to the forest. Residents now recognize financial and economic values in the forest and realize that there are many commodities associated with the forest. Interaction with logging companies can, in certain circumstances result in a greater conservation consciousness, while in other areas it merely leads people to exploit valuable resources more quickly. These observations demonstrate that the portrayal of external agents and local forest dwellers as either victims or villains in neo-Malthusian and populist accounts of deforestation ignore the complexity and symbiosis in social interactions in forest frontier areas.
Research in the so-called`ageing forest frontier' in Amazonia (Brown and Muchagata, 1999 ) also shows how forest users do not conform to either stereotype presented by the discourses. Smallholder farmers in the Maraba region of eastern Amazonia value forest resources but the external markets for livestock products make conversion of forest to pasture economically attractive in the short term. Secure livelihoods in isolated forest frontier regions require greater emphasis on short-term income generation than long-term forest conservation, given the current policy and economic conditions. Colonist farmers in this region have, however, successfully campaigned for the establishment of an agro-extractivist reserve in order to collectively manage and sustainably utilize areas of forest and to defend forest from conversion by other, more powerful land users such as cattle 688 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad ranchers. At the same time colonist smallholders depend on large-scale ranchers as a market for calves, so there are some aspects of co-existence between the different actors.
Hence the micro-level dynamics of forest use, even when contributing to apparent`deforestation' in the two examples from Central Africa and Amazonia, demonstrate the irrelevance of the global discourses (both neoMalthusian and populist) in explaining dynamic local power relations and environmental outcomes. Migration, economic security and access and rights to resources are the key issues. Thus the conventional wisdom promoted by the two conventional deforestation discourses have features in common. They rarely disaggregate the complex range of actors but rather portray them as an unsustainable forest industry (from producers to consumers) and forest dwellers. They generally fail to recognize the dynamics of relationships and change and assume simplistic links between cause and effect for forest over change.
Desertification
The idea that local over-exploitation causes desert encroachment and dryland degradation in general was primarily`established' during European colonization of Africa. During the French occupations in West Africa, colonial foresters and administrators perceived clear signs of indigenous environmental mis-management and subsequent desert advance. In 1907, a forestry mission lead by J. Vuillet, chief of Service de l'Agriculture in the colony Haut-SeÂneÂgal et Niger, stated:`It is indeed true. The Sahara progresses toward the South; and that because of Man's action'.
6 This idea was later regularly supported by colonial administrative reports, research reports (such as Aubreville, 1949; Stebbing, 1938) and travel accounts (for example Bovill, 1921) . While the idea received less attention during the decade of exceptionally high rainfall in the 1950s, the droughts in the 1970s and 1980s led to a resurrection of the term and belief in`desertification'.
The United Nations Environment Programme (UNEP), which had been created after the Stockholm Conference on the Human Environment in 1972, believed`desertification' to be one of the main reasons for its existence.
7 The organization convened the UN Conference on Desertification in Nairobi in 1978 and commissioned several studies to document the extent of desertification (for example, Lamprey, 1975; Mabbutt, 1984) . Furthermore, at UNCED in 1992, desertification emerged, together with biodiversity and climate change, as a new issue ripe for an international environmental convention. 8 Chapter 12 of Agenda 21 focuses on desertification and claims that one-quarter of the total land area of the world is impacted by the process. The Secretariat of the UN Convention to Combat Desertification, which came into force in December 1996, states that 250 million people are directly affected by desertification and that one billion are at risk.
9 Two discourses with attached narratives supporting the idea of desertification can be identified. First, the neo-Malthusian discourse depicts over-population in drylands as the main problem. A short version of the standard narrative says, for instance:`[The Sudano-Sahelian] belt features one of the most rapid annual population growth rates of the continent, despite the fact that in many areas the mainly rural population . . . is already beyond the carrying capacity at current technological levels. This growth has resulted in a downward spiral of extensive land degradation and fuelwood shortage' (World Bank, 1996: 24) .
A second, populist discourse explains land degradation by marginalization of smallholders and pastoralists caused by colonial and subsequent neocolonial exploitation. Its narrative can be seen as running directly counter to the neo-Malthusian discourse focusing on political factors instead of population growth, but without questioning the idea of desertification itself:
In West Africa, colonial administrations imposed on local farmers monocultures of annual crops for export, notably peanuts for cooking oil and livestock feed and cotton for French and British textile mills. But growing the same crops year after year on the same land, without any mixing of or rotation of crops, trees and livestock, rapidly ruined the soils. Just two successive years of peanuts robbed the soil in Senegal of almost a third of its organic matter. Rapidly depleting soils drove farmers to push export crops onto even more vulnerable lands . . . Furthermore, the spread of export crops, by crowding livestock herders into even smaller areas, has contributed to overgrazing. (LappeÂ et al., 1998: 42±43) Both these discourses are supported by a number of narratives on the severity, extent and causes of desertification and land degradation. The most famous and often-repeated story relating to desertification concerns the observations of an ecologist, Hugh Lamprey, in a reconnaissance flight over an area in the Sudan in 1975. The story has been used extensively to present the extent of desertification. Lamprey was assigned by the UN to give an estimate of desert encroachment. Using a light aircraft he compared what he 8. Desertification was added to the global agenda at UNCED because of African persistence and because the US unexpectedly supported the African position (Porter and Brown, 1996) . This support came, it is believed, in response to the environmental criticism the US had received for failing to support the Biodiversity Convention and for dragging its feet in the preparations for the Climate Change Convention (Carr and Mpande, 1996) . The concession of US support for a desertification convention can also be interpreted as part of a trade-off between North and South Ð the EU and the US expected African states to be supportive regarding the remaining issues in the Rio Declaration. Thus we recognize the desertification crisis rhetoric is directly tied to the political and managerial outcomes. 9. See the Convention to Combat Desertification at http://www.unccd.ch/. (Lamprey, 1975) . Subsequently, these data have been widely-quoted by governments, international aid donors and the media, and have entered school textbooks as an example of irrefutable facts pointing to a global environmental crisis. This is an apposite example of how a single narrative has contributed significantly to the institutionalization of a crisis discourse. The time-scale chosen within a highly fluctuating and unstable environment is one obvious problem with Lamprey's study, when the results are extrapolated to longer time periods and to larger areas. It becomes even more problematic when the observed changes are explained by human action:`the sand encroachment problem cannot be attributed only to recent mistakes but is the result of several thousand years of abuse of the fragile ecosystems which formerly existed in the Sahara and Nubian areas' (Lamprey, 1975: 4) .
Both the neo-Malthusian and populist discourses on desertification have proven to be powerful and have informed state intervention and the aid industry. They are, however, presently being challenged as evidence is amassed against their main tenets. During the past decade new research has undermined the idea of human-induced desertification (see, for instance, Behnke and Scoones, 1993; HelldeÂ n, 1991; Mortimore, 1989 Mortimore, , 1998 Oba et al., 2000; Swift, 1996; Warren and Khogali, 1992) . This research recognizes the resilience and variability of drylands and stresses the need for flexibility in coping with a highly unstable environment. Hence, empirical observation illustrates the contrast between the general desertification discourses and processes identified`on the ground' as well as the policy implications and local impacts of the general discourses.
In Mali, neo-Malthusian assumptions about fuelwood use have been tested in two regions by Benjaminsen (1993 Benjaminsen ( , 1996 Benjaminsen ( , 1997a . Both regions are frequently mentioned as extreme cases of escalating fuelwood needs causing deforestation. But field research in the Gourma region in northern Mali detected no relationship between use and deforestation (Benjaminsen, 1993 (Benjaminsen, , 1996 . All wood used in local households was dry wood collected from dead trees. The generous amounts of dead wood available are a consequence of the fluctuating rainfall in the Sahel and the frequently occurring droughts. The other region studied, the cotton zone in southern Mali, is one of the most densely populated and most intensively cultivated areas in the country. Rural domestic fuelwood use is often stressed in presentations by aid donors, forest authorities and external consultants as one of the main causes of deforestation in the region. Since dead wood available does not suffice to cover needs, green wood is also cut for fuelwood in the cotton zone. However, by comparing data from fifty villages, it was found that estimated consumption of green wood was generally well below forest regeneration. Only in one sub-zone, which is close to a major road, causing external pressure on the forest by commercial exploitation of wood for sale in urban centres, did fuelwood depletion occur (Benjaminsen, 1997a) .
This evidence for resilient social and natural systems contradicts the neoMalthusian discourse. But the developments in the Malian cotton zone also represent an empirical case questioning some of the simplistic relationships put forward in the populist discourse (Benjaminsen, 2001a (Benjaminsen, , 2001b . After several decades of colonial attempts to intensify cotton production, including coercion during 1912±46, production finally took off in the late 1950s due to increased prices. In 1958, production of export cotton from Mali was 3900 tons and 40 years later it had risen to around 0.5 million tons. This development has also been of benefit to the food crops grown in the cotton zone. In fact, there has been a significant growth in grain production in the entire zone, as a residual effect of intensified cotton cultivation, which has led to increased self-sufficiency during the last decades (DioneÂ , 1989; Raymond and Fok, 1995) . In this way, the cotton zone has become a net exporter of grains to other parts of the country as well as to neighbouring countries.
Despite cotton expansion resulting in Mali becoming sub-Saharan Africa's largest cotton producer, the system does not imply monoculture without any mixing or rotation of crops, trees and livestock, as cotton is grown in rotation with maize or with millet or sorghum. Farm trees, such as Acacia albida (known by farmers to increase soil fertility), Parkia biglobosa (producing fruits used to make a sauce) and Butyrosperum parkii (producing nuts used to make shea butter) are actively protected. The result is a typical landscape of parkland in large parts of the Sudano-Sahelian zone of West Africa. Smallholders have also, in the past decade, begun to plant trees to delimit their fields. Cattle used as draught animals are highly integrated in the agricultural system and manure from the cattle kraals is collected and spread on the fields. In addition, organic manure from agricultural residues and chemical fertilizers are applied extensively and at increasing rates (Benjaminsen, 2001a (Benjaminsen, , 2001b . Hence, cash-crop cotton cultivation does not have a clear soil mining effect in contrast to the claims of the populist discourse.
In a review of the neo-Malthusian desertification discourse, Swift (1996) attributes the robustness and widespread acceptance of the discourse to the fact that it was created by and was convenient for the interests of three main groups of actors: colonial and national governments; international aid donors, especially UN agencies; and some scientists. These actors are the winners, while the losers emerging from the discourse have been Sahelian farmers and pastoralists. In the Malian National Plan to Fight Desertification and the Advancing Desert (1985±2000), desertification is even considered the main cause of underdevelopment itself:`desertification is the catalysor of our underdevelopment. The phenomenon is so important that it questions the very foundation of our existence' (ReÂ publique du Mali, 1985: 1) . Since the root cause was seen to be human over-exploitation, it was important to take action by controlling this over-use. Farmers and pastoralists have been the losers of the resulting environmental policy. In Mali, severe restrictions and fines are imposed on local resource use (Benjaminsen, 2000) . The French colonial forest legislation was primarily concerned with conservation. It was generally assumed by colonial authorities that Sahelian populations were causing land degradation through overuse of the resource base. Therefore, a system of permits for use and fines for rule violation was created. The Forest Service, created under the Forest Decree of 1935 to implement the forest policy, recruited its agents from the military and the police. Its role as forest police rather than as extension service continued through the colonial period and persisted after independence. In 1986, in a period in which`the global environment' was emerging as a major international topic, the Malian forest legislation was made even stricter with extremely high fines compared to the income level in Mali. The former president Moussa TraoreÂ (in power from 1968 to 1991) became a concerned`environmentalist' during the 1980s. The high fines imposed on cutting branches and on forest fires can be seen as an attempt to please the international community and to appeal for foreign aid and project funding (Ribot, 1995) .
The forest law of 1986 completely banned all bush fires. Villages had to pay fines of FrF 6000 if forest agents discovered that there had been a fire on the village land. However, farmers and pastoralists in southern and central Mali depend on fires set at the end of the rainy season for the management of pastures. The new forest law also made wood-saving stoves compulsory. From March 1987, households without such stoves were fined FrF 100. This policy was based on the assumption that there is widespread deforestation caused by household fuelwood consumption. According to the policy, it was also illegal to cut trees or collect dry wood for sale without permission from the Forest Service. Farmers were even required to secure permits to cut or use trees they had planted themselves on their land. It was, however, formally allowed to collect dead wood for one's own consumption, but even this could be subject to an arbitrary fine demanded by the powerful forest agents. The extensive mandate allocated to the Forest Service was justified by the necessity to fight desertification. Thus the implementation of national level policy is a direct outcome of the dominant neo-Malthusian discourse, backed by international institutions and processes that promote the management of the global problem of desertification.
Biodiversity Use
The loss of biodiversity 10 has been highlighted as one of the primary consequences of deforestation, but has taken on a life of its own through the 1980s and 1990s, given impetus by the Convention on Biological Diversity.
10. Biological diversity Ð biodiversity Ð is defined in terms of the diversity both within and between species, living genetic material and ecosystems (Wilson, 1992) .
One identifiable response to concern over biodiversity loss is that sustainable utilization of biodiversity can generate national and local benefits without representing a threat to its continued existence. Although natural ecosystems have been explored and exploited for useful natural products by humans throughout history, we use the term bioprospecting as it has been defined only from the 1990s Ð the exploration of biological resources for commercial use. Critically bioprospecting has been claimed to constitute such a sustainable activity. This section identifies and explores the rhetoric within what we define the bioprospecting discourse and the counter views within the biopiracy discourse. Bioprospecting and its links to conservation were first espoused by interested scientists in the late 1980s and 1990s (Eisner, 1989 (Eisner, , 1991 . Eisner (1989) named the activity chemical prospecting and proposed that it be substantially intensified because of concerns over species extinction and the concomitant loss of genetic material of great value for human society in the form of new products in biomedicine. He argued for the establishment of screening laboratories in the South that could support conservation programmes (Eisner, 1991) .
The rhetoric embodied in the promotion of activities to enhance sustainable utilization was adopted in a wholesale fashion into the Convention on Biological Diversity. Its objectives include the conservation of biodiversity, sustainable use of its components and fair and equitable sharing of the benefits from the use of genetic resources (UN Convention on Biological Diversity, 1992: Article 1). Several commentators believe bioprospecting to be an activity which may contribute to all three objectives and with particular reference to poor but biodiversity-rich countries in the South. At the same time, bioprospecting has the potential, it is argued, to provide the world with new medicines and companies with income (Baker et al., 1995; ten Kate, 1995; Mugabe et al., 1997; Reid et al., 1993) . Such viewpoints are adopted by many conservation organizations (Jeanrenaud, 1998) , as well as by those directly involved in promoting and undertaking bioprospecting activities. Hence, the main message of the bioprospecting discourse is that bioprospecting provides opportunities for a super`win±win' situation. However, it is recognized that a critical pre-requisite for the realization of the benefits is the appropriate institutional environment in the source countries.
Narratives within this discourse are presented as cases to show how bioprospecting can lead to sustainable utilization of biological resources. These are stories usually presented by involved actors, and they are often written in an academic style. An often-told tale concerns the 1991 agreement between the Costa Rican institute INBio and the US pharmaceutical company, Merck. INBio received US$ 1.1m for collection and preparation of samples for Merck, and INBio agreed that 10 per cent of the up-front benefits and 50 per cent of any royalties would be given to institutions to promote conservation within Costa Rica (Mateo, 2000; Reid et al., 1993) . Shaman Pharmaceuticals, and its related organization, The Healing Forest Conservancy, have also produced a number of such narratives based on their own experiences with bioprospecting and benefit sharing.
11 Unique to these narratives is the characterization of the exchanges with the term reciprocity'. Furthermore, while INBio stresses conservation as a major target for benefits, in Shaman Pharmaceuticals' description of recipients of benefits, emphasis is given to so-called`indigenous, tribal or native' people (Moran, 1997: 246) . Shaman Pharmaceuticals has presented its own stories about bioprospecting and reciprocity from experiences in countries such as Ecuador, Belize, Nigeria and Tanzania.
The bioprospecting narratives identify two groups of heroes. The first group comprises the bioprospectors themselves who share benefits with recipients in source countries. The second group includes local healers and others who contribute knowledge of medicinal plants and traditional knowledge of plant use, and who thereby inadvertently promote conservation. Bioprospecting is seen as one of the solutions to circumstances where local economic activities indirectly cause biodiversity loss. These narratives concentrate on bioprospecting as a positive activity, and no direct villains or victims are identified.
In the forefront of the construction of the biopiracy discourse is a group of NGOs led by the Rural Advancement Foundation International (RAFI) in North America and Genetic Resources Action International (GRAIN) operating from Europe. The metaphor of`biopiracy' signals an activity implying plundering of poor people and countries. RAFI invented the term as a response to the managerial discourse encapsulated in the book by Reid et al. (1993) (see Mooney, 2000) . In 1994 RAFI referred to concern from the North (particularly the US) about loss of royalties through pirated pharmaceuticals and agricultural chemicals. RAFI compares this to what it calculates as a larger loss for the South due to`reverse piracy' from the North by its use of seeds and medicines from biodiversity in the South (RAFI, 1994) . In 1995, RAFI characterized biopiracy as a`global pandemic' (RAFI, 1995) . They argued that`there are few places on earth where rural people are not facing biopirates who aim to extract their knowledge and resources' (ibid.). The Indian activist Vandana Shiva is central in NGO networks opposing multinational companies' activities within bioprospecting for developing food crops and drugs. In Biopiracy: The Plunder of Nature and Knowledge (Shiva, 1997) she compares present trends of bioprospecting, biotechnology and intellectual property rights with previous discovery, piracy and colonization.
The message of the biopiracy discourse can be summarized as vehement resistance to the commercial collection, development and patenting of modern medicines from biodiversity and traditional knowledge in the South. The advocates of this discourse emphasize questions of rights and equity for indigenous peoples, local peasants and healers. They do not believe in the provisions of satisfactory benefits to these groups from bioprospecting. The narratives may focus the attention on different stages in the bioprospecting process, but they all constitute examples in which bioprospecting and patenting inevitably end up as exploitation. Several narratives have been produced with specific examples of biopiracy. The bioprospecting proponents' success story of the 1991 INBio and Merck agreement has been met by a counter-narrative in which the benefits to Costa Rica are perceived as low, and which focuses on a lack of benefits for indigenous people (Kloppenburg and Rodriguez, 1992; Mooney, 2000) .
The activity of Shaman Pharmaceuticals has also generated narratives within the biopiracy opponents' discourse. Sangre de Drago (genus Croton) is widely used as a healing agent for several purposes by indigenous peoples in rainforests in Latin America. It is being developed by Shaman for novel products. In the GRAIN newsletter, Reyes (1996) examines Shaman Pharmaceutical's reciprocity policy in the case of Sangre de Drago. She argues that the company provides questionable compensation for indigenous knowledge.
RAFI and Cultural Survival Canada identify the bioprospecting companies as villains in a series of pamphlets entitled Bio-pirates:
While Shaman Pharmaceuticals has raised millions in the US capital market on the basis of its bioprospecting successes, the Quichua community of JatuÂ n Molino in Eastern Ecuador, one of the communities where Shaman collected Sangre de Drago and the knowledge of how to use it, has received less than $3000 from Shaman, much of this money being payment for the labour and services of community members. (RAFI and Cultural Survival Canada, 1997) The biopiracy narrative about Sangre de Drago provides criticism of specific patents as well as of Shaman Pharmaceutical's relationship to large pharmaceutical transnationals, such as Eli Lilly (Reyes, 1996: 17) .
The heroes in the biopiracy narratives consist of indigenous people, traditional healers, peasants and others who possess traditional knowledge of the medicinal properties of plants. In the proponents' discourse, bioprospectors are among the heroes, while in the biopiracy discourse bioprospectors are labelled biopirates and counted as villains. Other foreign participants in bioprospecting also belong to this group, particularly multinational companies Ð a category seen as representing the embodiment of global capitalism and its negative impacts. The use of strong metaphors is striking. An image of an unethical and even criminal activity is created by terms such as biopiracy, colonialism, plundering and exploitation. Local poor, and particularly indigenous people, are seen as victims.
Local perceptions and further effects of bioprospecting by Shaman Pharmaceuticals have been investigated in Tanzania (Svarstad, 2000; Svarstad, forthcoming) . The field study reveals local perceptions of the biosprospecting phenomenon that are somewhat at odds with both narratives of biopiracy and those of the proponents of bioprospecting. Traditional healers tend to 696 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad express ambivalence concerning their experiences with the company. Their self-image as local scientists has made them eager to be involved with bioprospecting in order to possibly obtain access to modern scientific knowledge with the aim of incorporating new knowledge of plant medicines within their practices. Contact between external bioprospectors and traditional healers also tends to raise the status and legitimacy of the latter in the local community. On the other hand, the traditional healers in the investigation expressed disappointment as to the feedback that they had received so far from Shaman Pharmaceuticals, as well as from other visits by Tanzanian bioprospectors. The field research has not, in effect, provided information from which it is appropriate to construct a narrative in accordance with either of the two discourses. Instead, the study illustrates the necessity for any intervention Ð by bioprospectors as well as solidarity groups Ð and the necessity for recognition of local contexts and social hierarchies and resource use strategies. There are indeed striking differences in the two discourses' presentations of the practice of bioprospecting and the perceptions of major participants. However, both focus on the situation of the poor South in contrast to the rich North and, in particular, they express support for local and indigenous peoples. Furthermore, both are concerned at their core with the maintenance of biodiversity.
In the Tanzanian case, representatives from Shaman Pharmaceuticals described the experiences as a successful win±win example. However, local actors were disappointed about the extent of their gains, and the study shows that this was related to their lack of participation in real decisionmaking. On the other hand, most of the traditional healers in this case view bioprospecting as an opportunity to reach some of their objectives. Solidarity actions based on the biopiracy discourse try to stop the whole activity or necessary elements such as patenting. These campaigns make bioprospecting less attractive for the industry. Thus, local actors Ð the healers in the Tanzanian case Ð lose from the implications of the policy and regulatory environment that promotes bioprospecting.
Climate Change
Global climate change is at the forefront of debates on global environmental change because of its truly global nature and the pervasiveness of the interests of the carbon economy within the global economic system. The world's governments agreed at UNCED that potential climate change impacts are important enough to demand co-ordinated international action through the UN Framework Convention on Climate Change. But the development of this global environmental issue leads to climate change and its implications being illegible at other scales and hence ignoring the social mechanisms and processes by which adaptation may occur. The major discourses in this area (following Thompson and Rayner, 1998) promote the ideas of managerialism and profligacy. The managerial discourse evokes institutional failure and population growth as the causes of climate change and suggests international action as a solution. The profligacy discourse evokes over-consumption as the root cause of climate change and suggests that only tackling this fundamental issue will avert global catastrophe.
Managerial and profligacy arguments do not exist in isolation from the institutions and interests that promote them. Neither are they static. Thompson and Rayner (1998) argue that there has been a significant evolution in these discourses in the past decade. The voices clammering to be heard in the 1980s were primarily arguing their case in terms of the uncertain science of climate change. The major discourses in that decade can be labelled preventive and adaptive Ð`something must be done' versus`we can all adapt'. Of course these arguments continue to the present day but are now subsumed within emerging dominant and alternative narratives. In the 1990s, the major discourses surrounding climate change increasingly accepted climate change as reality and as a significant problem. O'Riordan and JaÈ ger (1996) argue that this acceptance is the result both of scientific advance and of the institutionalization of the issue. 12 The major discourses of managerialism and of profligacy differ in their interpretation of responsibility for the present level of enhanced greenhouse effect, equity and institutional response.
The managerial discourse dominates the climate change debate. Institutional and policy failure is here placed as the ultimate cause of the problem. Energy regulators have not adopted correct pricing policies for fossil fuels, and lack of understanding of the carbon sequestration role of sinks such as forests have led to their over-exploitation. On the basis of welfare economic analysis, an acceptable level of climate change can potentially be found which weighs the marginal cost of the impacts of climate change with the marginal cost of abating climate change (see, for example, Cline, 1992; Fankhauser 1995) . This would require significant, and to date politically unacceptable, increased costs of the use of fossil fuel to reflect the true scarcity of a secure global climate.
The managerial discourse in climate change also has, however, elements of neo-Malthusian arguments. This rhetoric is bound up with the inevitability of numbers Ð projections of global population size, and particularly population growth in the developing world, coupled to projected increasing levels of consumption per capita in the developing world, ensure that population is a touchstone of concern for global policy-makers. These population arguments are outlined by Thompson and Rayner (1998) accepted that responsibility for climate change is shared between the industrialized and the developing world, the onus for action on population lies at the door of the developing world. Further, the major impacts of climate change will be on poor developing countries because those countries lack the technology or resources to cope. These secondary consequences include large-scale international migration caused by population displacement as a result of sea level rise or drought, leading to the spectre of largescale immigration to wealthy Northern countries. The managerial discourse draws its authority from science. It relies on the apparent scientific consensus suggesting that climate change is a reality Ð global climate change is a`scientific certainty' and will not be avoided (Parry et al., 1998; Wigley et al., 1996) . The world is therefore committed to adapting to a changed climate system in all its manifestations. This line of argument, based on global assessments such as the Intergovernmental Panel on Climate Change (IPCC), suggests that we should undertake precautionary action on climate change because the impacts are significant and differentiated. The solutions to the climate change problem are alluded to above Ð get the price of carbon right; rely on scientific advance to refine the understanding of the impacts of climate change and the costs of adaptation; and seek novel markets and property rights to provide a role for the private sector (Chichilinsky and Heal, 1998) .
The profligacy discourse puts the blame for climate change squarely at the door of the industrialized world. It is here that the carbon economy has run riot, encouraging wasteful consumption patterns and indirectly causing land use changes. Further, it is the Northern industrialized countries that have undertaken historic land use changes and hence increased atmospheric concentrations of greenhouse gases, particularly in the nineteenth century . This discourse also draws its authority both from science and from a moral imperative. Proponents of this discourse, often centred around NGOs such as the Climate Action Network, highlight science within the remit of the IPCC, for example, which emphasizes irreversibility and plausible catastrophic surprises in the climate system. Similarly, the responsibility for causing climate change is portrayed as a moral argument. Researchers and Southern activists in the 1990s successfully highlighted the historical responsibility and`natural debt' of industrialized countries in increasing atmospheric concentrations of greenhouse gases (for example, Agarwal and Narain, 1991; Hayes and Smith, 1993) .
The justice issues of climate change are re-emerging in importance as the impacts of climate change become more certain (Adger, 2001) . The solutions to climate change under this discourse are therefore diametrically opposed to the managerial discourse. Climate NGO activists have been vocal in rejecting, for example, the implementation of the moves towards carbon trading inherent in the Kyoto Protocol of the Climate Change Convention, arguing that planting trees in developing countries to offset emissions in the profligate industrialized countries is an abdication of responsibility (see Brown and Adger, 1994) . They call for preventative action and, in effect, a new economic order (Newell, 2000) . The use of the discourses within international negotiations clearly reflects the multi-level nature of the political ecology of climate change. Lobbies are created, break up and re-form within the climate change arena through appeal to these discourses. The long term impacts of climate change, particularly on the viability of low-lying small island states, for example, are presented as an intergenerational issue, with vociferous collective lobbying by the Association of Small Island States and others.
These are highly stylized accounts, but nonetheless reflect the two major discourses (managerial and profligacy) within the debate on climate change. Both major discourses have in common their reliance on scientific assessment at global or continental scales. They do not inform, nor are they informed by, the social processes of adaptation. They are also exhibited in the institutions surrounding the Climate Change Convention. The discourses surrounding climate change are implicit in outcomes of international agreements. The Conferences of the Parties to the Climate Change Convention, beginning with Buenos Aires in 1998, have now directly linked adaptation to mitigation in terms of the costs to society. The greatest single equity issue, and the spectre which overshadows all debates on what to do about climate change, is that of the differential impacts of climate change and the highly skewed costs of adaptation at global and local scales. The vulnerability of societies to climate impacts and the costs of adaptation therefore demonstrate some pertinent debates in social equity because of the long-term and uncertain nature of impacts.
Much of the science appealed to by both discourses is summarized in the reports of the Intergovernmental Panel on Climate Change (IPCC).
13 But this global scale analysis, based on the belief that intervention and global management of the problem are necessary, does not take into account the processes of adaptation. The mechanisms by which adaptation to climate change and variability are promoted are, in reality, related to the political economy of resource use. Diverse and conflicting impacts on adaptive capacity can be observed at the same time. Changes in resource use in coastal areas can enhance or reduce adaptive capacity. A study in Vietnam, for example, demonstrates how the restructuring of ownership and control of coastal resources throughout Vietnam's coastal provinces and the reduction of collective action in these areas results in an increasingly hazardous environment for coastal residents and hence exacerbates vulnerability to climate change (Adger, 1999) . At the same time, rehabilitation of coastal mangroves to protect the coast against present-day storm impacts is enhancing adaptive capacity in these areas. Thus vulnerability and adaptive capacity are determined by institutions and are a function of social capital.
13. The report of the Third Assessment of the IPCC is outlined in summaries for policymakers at http://www.ipcc.ch/ 700 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad
We argue that vulnerability and adaptation are not legible to either the dominant managerial discourse or the alternative populist discourse, both of which portray societies as fragile and disempowered in the face of global climate change. The dominant managerial discourse portrays climate change as a monolithic non-differentiated phenomenon and resource dependent communities as hapless victims of impacts. The evidence for impacts of climate change is mounting, as outlined by the Third Assessment Report of the IPCC in 2001, yet local adaptation to global changes remains opaque to the global discourses.
COMPARING DISCOURSES
We now seek to draw out parallels and major differences in the discourses of the four environmental issues. Through a comparison of the messages, narrative structures and role of external interventions perceived in the discourses, we have identified two clusters of main discourses. These are a set of Global Environmental Management (GEM) discourses which are dominating in terms of influence on environmental policies and a set of Populist discourses which constitute reactions against the former and also have considerable policy impacts. The major arguments are summarized and stylized in Table 1 . Both clusters perceive the existence of global environmental problems. Most of the populist discourses tend to be more concerned with negative local impacts of interventions by external actors involved with conservation and the use of natural resources. The causes and cures implied by the two clusters are diametrically opposed. A third set of heterodox ideas and denial claims are discussed below.
In each of the environmental areas discussed above, the dominant discourse identified claims the existence of a global environmental crisis in the respective areas. This is backed by a set of international scientific analyses such as the Global Biodiversity Assessment, the World Atlas on Desertification and the publications of the Intergovernmental Panel on Climate Change. The global environmental crises implied in GEM discourses require global solutions. The discourses are therefore top-down, interventionist and technocentrist in that solutions to the alleged global environmental problems can and should be devised. The solutions are defined at the global level. Hence, international action is necessary. This action should be co-ordinated by multi-lateral agencies and regulatory frameworks. When the problems are presented as the outcome of interactions between countries (which are rational actors motivated by national self-interest), then global action is inevitably interpreted as action by a set of state actors (Kaul et al., 1999; Rowlands, 1995; Sandler, 1997) . Although the emphasis in GEM discourses is on the role of states, it is essentially neo-liberal in espousing marketoriented solutions. Elliot (1999: 1) suggests that GEM discourses are, in essence, based on neo-liberal values:`International political responses to the globalised challenges of environmental change have been accommodated within and informed by neo-liberal values and modalities. This neo-liberal orthodoxy has been confirmed by the dominant analytical and theoretical responses to the environmental agenda'.
Thus, the institutions generated from these processes advocate solutions through technological and resource transfers. This GEM discourse resonates with concepts such as ecological modernization which Hajer (1995) argues is a hegemonic discourse on Northern environmental issues. The existence of`win±win' policies and institutions is a key concept of the managerial discourses. In diverse areas, from climate change to debt-fornature swaps, this rhetoric is utilized, often tied to technological solutions and even North±South technology transfers. Such win±win solutions are institutionalized through the Global Environment Facility, for example, which promotes projects for their global environmental benefits (see Rich, 1994) . The managerial discourse is based on development optimism and faith in the opportunities for local benefits in poor countries through exchanges with private and public parties from industrialized countries. Populist discourse believes deforestation to be a significant issue caused by the marginalization of rural poor and external forces of globalization such as Northern consumption of timber products.
Desertification
Neo-Malthusian discourse suggests that local resource users in drylands are degrading the ecosystems on which they depend. Only international action and strict regulation can prevent further desertification.
Populist discourse accepts the evidence that desertification is important but suggests that it is the inevitable consequence of historic marginalization of pastoralists and smallholders in both the colonial and post-colonial periods.
Biodiversity Use
Bioprospecting discourse promotes sustainable utilization of biodiversity as the solution to an impending extinction crisis. This solution can be promoted through international co-operation and institutions.
Biopiracy discourse portrays an extinction crisis promoted by the institutions and interests of capitalism that threaten both cultural and biological diversity.
Climate Change
Managerial discourse on the compelling science of climate change requiring new markets for carbon and global institutions.
Profligacy discourse also accepts climate change as a major problem and as the key symptom in the crisis of global over-consumption espoused by capitalism.
702 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad By contrast, the populist discourses identified in Table 1 also encompass a belief in impending crises, but their narratives are based on the perpetrators being global capitalism and the victims being the local resource users who are the villains of the managerial discourse. International economic relations including international development assistance are portrayed as negative interventions and as neo-colonialism rather than as offering possibilities for trade, income and conservation. Local and traditional knowledge is seen as a provider of sustainable practices, and local people will therefore be better off when left alone. The philosophical roots of the populist discourses on development issues can be traced back to self-reliance advocacy derived from the dependency schools of the 1970s and 1980s and beyond to the writings of Chayanov and others. In the 1990s, a trend of post-structuralist writing within this discourse emerged in which development and foreign intervention are categorically rejected (Peet and Watts, 1996; Yapa, 1996) .
Messages and Narrative Structures in Managerial and Populist Discourses
Here we compare the GEM and populist discourses with respect to their messages, narrative structures (that is, their cast of heroes, villains and victims), and their views of external intervention and solutions. Two clear messages are discernible in both the GEM and populist discourses concerning the environmental issues outlined above, and these are illustrated and expressed through narratives. The first common message presents the environmental problem as a crisis (see Roe, 1991 Roe, , 1995 Roe, and 1999 , associated with irreversible and systemic changes to the environment. Irreversible change is evident in both the GEM and populist discourses in each of the four areas.
The second common message in the GEM and populist discourses is that the changes to the physical environment will inevitably have severe social, economic and political ramifications. Climate change, desertification and deforestation discourses each have associated narratives which featurè environmental refugees' resulting from abrupt environmental changes. 14 Narratives of biodiversity loss mention the potential medicines currently undiscovered which might be lost forever. In each case, the implication is that humankind, not just the biosphere, will suffer as a result of these environmental problems.
Comparison of the narrative structures associated with the dominant discourses in the four areas is more complex, and the GEM and populist discourses differ markedly. There are common themes in the GEM discourses on deforestation, desertification and climate change. Local farmers, peasants and landless poor are portrayed as villains in each. This is particularly the case in the neo-Malthusian discourses on desertification and deforestation. Local farmers and land users are seen as the principal causal agents of these problems. In the climate change GEM discourse poor farmers of rice and in frontier agricultural areas, although being low energy consumers, are portrayed as villains as their activities cause the emissions of greenhouse gases through land use change and hence are argued to contribute significantly to the global problem.
In the GEM discourses, local people are also victims Ð they may undertake their environmentally damaging activity through no fault of their own and are also the victims of the problem itself. Often this is expressed through narratives which describe`vicious cycles' of poverty and environmental degradation. These are prevalent in desertification and deforestation discourses. The heroes according to these discourses would be scientists, national civil servants, aid bureaucrats and others who have understood the vicious cycles and who see the need for urgent action. These heroes are, evidently, also the main promoters of the GEM discourses within deforestation and desertification. The GEM discourse concerning bioprospecting is also based on the same understanding of local people as both villains and victims concerning biodiversity losses. In the narratives concerning bioprospecting, however, there are portraits of local people and bioprospectors constituting heroes in harmonic exchanges.
Populist discourses in each area portray global capitalism, transnational corporations and colonial powers as villains. Thus, logging companies, ranchers and plantation owners are the main causal agents of deforestation; the uneven terms of trade force Sahelian countries to produce cotton and groundnuts leading to soil depletion and desertification; and pharmaceutical companies are biopirates. The discourses on climate change and deforestation, and to an extent those on biodiversity and desertification, also identify the Northern consumers as villains Ð it is the profligacy of the North which causes the global environmental problem, while the poor of the South are both victims and heroes.
Interactions between Discourses and Policy Outcomes
Accepted wisdom, knowledge and scientific research in each of the areas are used as justifications for policies and interventions. The GEM and populist discourses in each of the four areas view the role of external intervention quite differently. Populist discourses in general see external intervention as part of the problem itself. This is particularly the case for the deforestation, desertification and biopiracy populist discourses. In these areas, penetration by external actors has caused or exacerbated the environmental problems. The populist discourses within each area see the local community and the 704 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad indigenous populations as the appropriate focus for action. Populist discourses emphasize rights, justice, self-determination and empowerment as the means by which environmental problems can be overcome in the long term.
On the other hand, the GEM discourses in each of the four areas view external intervention as a key feature of solutions to the environmental problems. We can discern four types of external intervention allied with the GEM discourse. The first type of intervention involves technology or knowledge transfers. These transfers are evident in GEM solutions to desertification and climate change, and least explicit in the case of deforestation. The second type of intervention concerns financial transfers or compensation payments and is common across all issues. Financial payments are encouraged, for example, for the conservation of forests and biodiversity, to support the adoption of`clean technologies' and to provide incentives for farmers to adopt soil conservation practices. Institutional forms of the market mechanisms include the Clean Development Mechanism of the Climate Change Convention and`debt-for-nature swaps' in conservation.
The third type of intervention espoused by proponents of the GEM discourses relates to financial incentives by calling for the strengthening and creation of markets and valuing or pricing resources correctly in order to bring about changes in resource management. This type of intervention is particularly associated with the deforestation, biodiversity and climate change discourses, with efforts being made to create markets and set correct' prices to account for externalities (see Pearce, 1995 for a review). This market creation intervention is less prominent in desertification discourses. The fourth type of intervention is shared by all four areas and is central to the GEM view. This is the perception that international agreements and regulation are central to mitigating global environmental problems. In the areas of climate change, biodiversity and desertification, action is taken through the UN Conventions, and in the area of deforestation it takes place through institutions such as the UN's Intergovernmental Forum on Forests and the International Tropical Timber Organization. These conventions and institutions represent the outcome of the dominance of this discourse, but at the same time are continually reinforcing the hegemony of the GEM view. No discussion of biodiversity loss, climate change, or desertification, even at the local level, can be made without reference to these global imperatives.
In our discussion, we have emphasized the differences between GEM and populist discourses. It may also be argued, however, that these discourses sometimes present hardly distinguishable points on a continuum, and that they constantly overlap and redefine each other. The discourses cannot be seen as constants. The populist discourse on deforestation, for example, makes in-roads into the GEM discourse at the margins in a number of ways. One example is the initiative on`Underlying causes of deforestation and forest degradation' which enabled NGO and community-based organizations to input into intergovernmental negotiations on forest policy. 15 The initiative's statements identify lack of secure tenure, lack of indigenous peoples' rights, privatization of forests, and lack of empowerment and participation of local communities in decisions over forest management as key causal factors in deforestation. In this respect, it is firmly within the populist discourse. The initiative has importantly sought to shift the emphasis away from deforestation being an issue only in tropical countries to focus on forest degradation in rich countries of the North. But in`opting into' the Intergovernmental Forum on Forests process, it seeks to influence the policy agenda prescribed by the GEM deforestation discourse.
The populist discourse on deforestation has also promoted communitybased approaches to conservation and forest management. This can be seen in the emphasis of bi-lateral and multi-lateral conservation and development projects on what can loosely be termed community-based approaches to forest management. Large international conservation NGOs have also adopted the narratives and rhetoric of the populist discourses in promoting people-orientated conservation and development projects and in forming alliances with indigenous peoples' organizations (Brown and Rosendo, 2000; Jeanrenaud, 1998) .
Similar trends can be observed in debates surrounding desertification where populist focuses on community-based approaches have been co-opted by state and donor policies. This has resulted in the well-known Gestion de Terroir approach advocated throughout the West African Sahel as a remedy against desertification. In the same vein, all francophone Sahelian states are currently implementing decentralization reforms, encouraged by structural adjustment programmes. One important aim of these reforms is to improve natural resource management through more community participation. The International Convention to Combat Desertification also has a major focus on decentralization. It remains to be seen, however, whether these initiatives will lead to the devolution of real decision-making power to the grassroots level or if the result will merely be a deconcentration of state power (see Benjaminsen, 1997b Benjaminsen, , 2000 Ribot, 1999; Turner, 1999) .
Heterodox Ideas and Denial Claims
In each of the areas of global environmental change examined, there are a set of heterodox ideas and even claims of denial concerning the existence or This is a minority view, but has been influential in the geo-politics of climate change. The denial discourse argues that climate change is not a problem. It suggests that adaptation to climate change will occur naturally as has been the case in the evolution of societies over the centuries (Burroughs, 1997) . This line of reasoning utilizes two other observations to argue that the problem of global climate change is inconsequential. First, the science of observed climate change is uncertain and this uncertainty points to postponement of tackling the issue as the best use of scarce resources in the present day. Beckerman (1995) for example, argues that adaptation to climate change has occurred in the past through human migration. Referring to voluntary migration to take advantage of a pleasant climate, which can be observed for example in the southern`sunbelt' states of the US, he points out that`global warming could mean that future generations would not have to go to all the trouble [of migrating]' (Beckerman, 1995: 91) . Beckerman also argues that postponing precautionary action does not jeopardize the ability to cope with future potential rates of warming: delaying action for a decade means that`we would all have plenty of time to change into lighter shirts' (Beckerman, 1995: 100) . In this line of reasoning potential rates of future climate change pose no significant problems. Second, significant public policy action to reduce the causes of climate change is expensive. Hence allocating resources to mitigate climate change, following this argument, is inequitable to those who are in need of development' today. These perceptions together lead to the conclusion that even if there is some cause for concern, any action should be postponed until scientific uncertainty is reduced (Manne and Richels, 1992) .
Within desertification, there is also a denial discourse. It has a strong position among researchers, but so far only a marginal policy impact. This discourse argues that human action by farmers and pastoralists is not causing widespread desertification or land degradation in drylands and that if there are any long-term negative trends they would primarily be caused by decline in rainfall. However, long-term trends in rainfall are debatable, varying widely by region and timescale chosen.
In a rather different manner within the deforestation debate, there is an emerging alternative and critical view questioning whether deforestation is a global problem by claiming, for example, that the rates presented by deforestation orthodoxy are exaggerated. Some of these analyses are undertaken to expose the dominant discourses as obscuring the complex interactions between people and their environments (Fairhead and Leach, 1998) while others seek to discredit the idea of a global forest crisis (Stott, 1999) . While deforestation denial views have clear populist influences and have rural people in the South as their heroes, denial of the existence of global climate change tends to be promoted by Northern economic interests. In biodiversity there are attempts to fundamentally refute the losses of species, but the conservation politics linked to these debates are largely a matter for the domestic agendas of particular countries, such as the`wise use' lobby in the US (see, for example, Lomborg, 1998; Stott, 1999) . Thus the dichotomy which we highlight, of managerial and populist discourses, is itself highly stylized. Alternative views, sometimes specifically attempting to show the poverty of monolithic discourses, also compete to be heard in this important sphere.
CONCLUSIONS
This article has examined four central apparently-global environmental issues and has identified within them two competing discourses. In each of the areas of deforestation, desertification, biodiversity and climate change, the dominance of Global Environmental Management in debates on these issues is evident. They dominate what Brosius (1999) has termed the`globalised political space' of the environmental arena. This cluster of discourses dominates the institutions and policies surrounding international agreements and global blueprints and espouses global co-ordinated action and the creation of novel markets and property rights to solve the crises of global environmental change. Each of the areas also has a competing populist discourse, often constituted through non-governmental organizations and in alliance with particular state or sectoral interest groups. We define these discourses as populist because of the positive way they portray acts of local people, and their negative portrayal of foreign interventions.
Of course this dichotomy is highly stylized. There are many alternative voices in the arenas of global environmental change, and discourses are constantly being reformulated. For instance, attempts often take place to establish authority through interpretation of the latest scientific analysis. We also point to a trend in global environmental change of inroads being made by the populist discourses into the territory of global management, through the enrolment of peripheral actors and alliances with the dominant institutions. Denial claims concerning the existence or gravity of the environmental problem can be found in all the areas. These minority narratives have, with the exception of the climate change area, not been successful in influencing policy debates to date.
The convergence of some managerial and populist discourses may be seen in some respects as the inevitable consequence of their commonalities in how they view the world and society. In many, but not all cases, the dominant ideas within global environmental change are based on a belief that we are 708 W. N. Adger, T. A. Benjaminsen, K. Brown and H. Svarstad on the verge of global catastrophe, placing strain on a fragile earth and risking irreversible change. At the same time most of the discourses we have examined also view global society, and societies in the developing world in particular as equally fragile, and these countries as hapless victims of globalization and change. We have provided examples in each of the four areas showing the shortcomings of the identified discourses to provide satisfactory frameworks for understanding problems and concomitant solutions and actions in specific cases. Thus, a major conclusion from our investigation is to point to striking discrepancies between discursive simplifications and the diversity of situations within local contexts. These local contexts are largely illegible through the lenses of the two main environmental discourses discussed in this article. Such illegibility and simplification of reality are linked to attempts at legibility, standardization and simplification articulated in the context of state modernization by Scott (1998) . The resulting simplified designs for social organization and environmental management can be seen as logical consequences of the broader discourses we discuss here.
This analysis is important not for the typology of discourses or identification of the modernist rhetoric and hegemonic myths of nature and society underpinning them. Rather we have sought to show that adopting the language and rhetoric of Global Environmental Management constrains the solutions proposed for these issues. These technocratic solutions do not necessarily reflect ecological realities of the human utilization of the environment. By this means discourse analysis can, we argue, contribute to a political ecology sensitive to the political construction and use of scientific knowledge and multi-level nature of interactions between institutions and environmental change.
